To study the effects of three approaches to increasing utilization of screening mammography in a public hospital setting in Northwest Louisiana.
D
espite strong scientific evidence indicating the effectiveness of breast cancer screening and universal recommendation of expert groups, surveys routinely show underutilization of mammography among eligible women. 1, 2 Underutilization of screening mammography may be particularly pronounced in public hospitals. Older women, minority women, and low-income women with limited education, groups commonly served by public hospitals, underutilize mammography. [3] [4] [5] [6] [7] [8] [9] In public hospitals, limited literacy may be a hidden but potent barrier to effective cancer education, screening and treatment. [10] [11] [12] Low literacy is a barrier well recognized by the National Cancer Institute (NCI). 13 For these reasons, we developed an educational and motivational intervention with input of the target women. We elicited patient input on the focus, content, style, and wording of the message. Particular attention was given to making the message understandable, relevant, culturally sensitive, and empowering. The purpose of this study was to determine if this intensive, custom-made intervention was more effective than a personal recommendation or the combination of a recommendation and an easy-to-read NCI brochure in increasing utilization of screening mammography in a public hospital. The interventions were chosen specifically to motivate women rather than to impact the health care provider or the health care system. 14 
METHODS
The study design has been described in detail previously. 15 In short, 445 women aged 40 years and over who had not had a mammogram in the past year and were waiting to see a physician in one of two outpatient clinics at Louisiana State University Medical Center-Shreveport (LSUMC-S), were enrolled in the study. The Ambulatory Care Clinic and the Eye Clinic were chosen because they have the longest waiting times and would allow time for patient enrollment. Patient reading ability was assessed with the Rapid Estimate of Adult Literacy in Medicine (REALM). 16 The women were randomly assigned to one of three interventions. Randomization was based on the day of the week; each individual day was separately randomized to an intervention. This was done to allow scheduling of the different interventions on the same day. Group 1 received a personal recommendation from one of the investigators to get a mammogram. Participants in Group 2 were given the recommendation (as in Group 1) and an NCI brochure on mammography specifically designed for low literate JGIM Volume 13, April 1998 231 women. Group 3 was given the recommendation (as in Group 1), the brochure (as in Group 2), and a custommade 12-minute interactive motivational and educational intervention for small groups. The group was led by a peer educator and a cancer nurse using adult learning principles. The intervention included a 3 1/2-minute video, which was based on the results of focus groups held with low-income women. Barriers to and facilitators of mammography were identified; the women preferred a motivational rather than informational approach; and they suggested the message be given in story form like a "soap opera." 15 Six months after the intervention, mammography utilization was assessed in the study population with a search of LSUMC-S computerized mammography records. Because LSUMC-S is the only hospital in Shreveport providing care to the indigent population, it is extremely unlikely that women in this study population had a mammogram in another (private) hospital. At 6 months a telephone interview was also conducted to ask subjects if they had a mammogram during the preceding 6 months. Subjects were called three to five times if no answer was obtained. Subjects' self-reports of mammography were validated using the computerized records. A search of the mammography registry was repeated 2 years after the intervention. The mammography utilization rate at 6 and 24 months was calculated using the results of the linkage of the total study population with the mammography registry.
Statistical Analysis System (SAS), version 6.11, on an IBM PC was used to analyze the data. The demographic data of the population and data on mammography utilization at 6 and 24 months were compared among the different intervention groups using the 2 test. Multiple logistic regression was used to investigate which variables, if any, were significant predictors of mammography utilization.
RESULTS
Overall, our study population consisted mainly of low-income women with limited literacy skills. The mean age of the participating women was 56 years; 69% were African American, and 30% were white; 97% lived in households with an annual income below $20,000 (Table  1) . Fifty percent had not graduated from high school. The mean REALM raw score for all study participants was 40, indicating a 4th to 6th grade reading level. Ten percent of the women could not read any of the words on the test.
The three intervention groups did not vary by age, race, income, education, or literacy level. However, they did vary by their baseline knowledge of mammography. Significantly ( p Ͻ .05) more women in Group 1 knew the purpose of mammography (81%) compared with women in Group 2 (69%) or Group 3 (70%).
Six months after the intervention, a total of 101 women (23% of the total study population) had received a mammogram ( Table 2) . The difference in mammography utilization between the three intervention groups was statistically significant ( p ϭ .05) in the univariate analysis: of the women in Group 1, 31 (21%) of 147 received a mammogram as did 26 (18%) of 147 in Group 2 and 44 (29%) of 151 in Group 3. Women who knew the purpose of a mammogram at baseline were significantly more likely to have had a mammogram within 6 months ( p ϭ .02) after the intervention. In a multivariate analysis, however, adjusting for age, race, literacy level, and mammography knowledge, the difference between mammography utilization in the three intervention groups remained statistically significant ( p ϭ .03), and baseline knowledge was no longer related to mammography utilization. The custom- 
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made intervention was the only significant factor ( p ϭ .01) in determining the probability of having a mammogram within 6 months. At 6 months after the intervention, we conducted a telephone follow-up interview (response rate 62%). Of the 274 women we were able to contact, 112 said they had had a mammogram in the previous 6 months. We validated these responses with the LSUMC-S mammography registry. The women for whom no record of a mammogram existed were considered not to have had one. Accuracy of self-report of mammography use was 87% (239 of 274; Fig. 1) . Linkage with the mammography registry was repeated 2 years after the intervention, at which time a total of 165 women (37%) of the total study population had received a mammogram. This means that another 64 women had a mammogram 6 to 24 months after the intervention; 45 (70%) of these women were interviewed in the 6-month follow-up telephone survey.
At 2 years after the intervention a total of 54 (37%) of the women in Group 1 had received a mammogram, 50 (34%) in Group 2, and 61 (40%) in Group 3 ( Table 2 ). Although the highest utilization was still in Group 3, the differences between the three intervention groups 2 years after the intervention were no longer statistically significant.
DISCUSSION
We evaluated the relative effectiveness of three approaches, varying from a personal recommendation to a custom-made interactive program for small groups on mammography utilization by women in a public hospital. The custom-made program, developed and designed in partnership with target women and led by a peer educator and a cancer nurse, proved to be at least 30% more effective than the NCI brochure combined with a personal recommendation or a recommendation alone. The use of a colorful, easy-to-read NCI brochure in addition to a personal recommendation was no more effective than a recommendation alone. Our results suggest that simply giving patients in public hospitals low-literacy-level, culturally appropriate brochures will not be effective in improving mammography utilization. In fact, effort spent creating and distributing written educational materials for lowliterate audiences may do little more than foster a false sense of security among health care providers. Moreover, despite the success of the custom-made intervention, utilization rates for mammography in all groups still fall far short of the year 2000 goal of 80%. 17 At 2 years, differences in mammography utilization by intervention group had disappeared. In the period 6 to 24 months after intervention, 64 (14%) of the study population of 445 women had a mammogram. It is obvious that the effect of the intervention diminished after a short time. The fact that 46 (17%) of the 274 women who were contacted at 6 months after the intervention proceeded to get a mammogram indicates that our follow-up telephone call may have caused some women to have a mammogram.
Our personal, woman-to-woman, small-group program and warm, humorous video significantly influenced mammography utilization in the short term. This supports recent findings by Yancey et al. who reported that culturally sensitive videos increased cervical cancer screening in public health centers. 18 Such videos may influence health behavior through affective as well as cognitive channels. In our study, both the content and format of the video and the patient education program were designed and ex- Figure 1 . Mammography utilization. Total number of women who had a mammogram at 6 months was 101 (22.7%) of 445 and at 24 months 165 (37.1%) of 445.
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233 ecuted in collaboration with target women. This reinforces the finding of Rudd and Comings that patient involvement in developing health education materials ensures that the content is relevant to the patients' situation and is presented from their viewpoint. 19 Women in our focus groups 15 helped write and acted in the video; in addition, a woman in one focus group was hired as the peer educator. The effectiveness of our woman-to-woman program and video supports findings of focus groups of older African American women in the North Carolina Save Our Sisters Project that women turn to women they know with their health concerns. 20 This also indicates that we need more input from patients concerning what information they require, how they want to receive it, and whom they want to deliver it. In summary, we demonstrated a significant effect on mammography utilization in the short term (6 months) from a custom-made intervention. The beneficial effect of this one-time intensive intervention disappeared with longer follow-up (24 months). Successful interventions must be based on specific needs and characteristics of the target population, as determined by the members of the community themselves. The results of this study may not be generalizable in all public hospital settings. However, the principle of a custom-made intervention with full involvement of the target population is, in our opinion, likely to be effective in other settings as well.
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